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INTRODUCTION

This document is the site-specific Quality Assurance Project Plan (QAPP) for sample collection
and analysis at the Dimock Residential Groundwater Site in Dimock, Pennsylvania, under the
Superfund Technical Assessment and Response Team (START) contract in EPA Region 3.

This document will be used in conjunction with TechLaw’s Program Quality Assurance Project
Plan (PQAPP) for Sample Collection and Analysis for Superfund Technical Assessment and
Response Team (START) EPA Region 3, dated July 2010. Additionally, TechLaw’s Sampling
QA/QC Work Plan (Rev01), dated February 3, 2012 will be used as referenced.

Al Project/Task Organization

EPA On-Scene Coordinator Richard Fetzer will provide overall direction to TechLaw (START)
staff concerning project sampling requirements, objectives, and schedule.

The TechLaw START 3 Point of Contact (POC) is - - is the primary contact for
contract related matters on START Region 3.

The TechLaw START Site Leader, || | Sl is the primary point of contact with the EPA
OSC. The Site Leader is responsible for the development and completion of the Sampling
QA/QC Work Plan, project team organization, and supervision of all project tasks, including
reports and deliverables.

The TechLaw QA Officer, - will remain independent of the groups responsible for
data generation. The QA Officer, or his designee will provide QA/QC assistance to the
TechLaw Site Leader. The QA Officer will also be responsible for final internal review and
approval of the QAPP.

The TechLaw Field Team will conduct the actual field work per this QAPP.

The TechLaw Laboratory Assistance Team (LAT) will coordinate with the analytical
laboratories.

The designated laboratories will be responsible for internal control of QA/QC.

Further discussion on project responsibilities can be found in Section A.1.1 and A.1.2 of the
PQAPP.
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FIGURE A.1
START Region 3 Project Organization
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A.2  Problem Definition/Background

The Dimock Residential Groundwater Site (site) is located in the rural community of Dimock
Township in northeastern Pennsylvania (pop. 1,497 — 2010 Census). Since 2009, the site has
received widespread publicity beginning with reports of methane migration into local domestic
water supplies following Marcellus Shale drilling operations in the area. Groundwater sampling
activities have also identified the presence of other organic and inorganic contaminants in the
private-use wells which may potentially be associated with nonconventional deep shale drilling
activities. The origin of the contaminants has not been fully determined.

Privately owned wells constitute the primary source of drinking water for residents in the area.
Drilling and production activities involving deep shale gas extraction is prevalent throughout
Susquehanna County.

The site includes affected and potentially affected media, namely ground water and surface
waters, in the rural area surrounding the intersection of State Route 29 and County Route 2024 in
Dimock Township. The coordinates for this location are 41.746411 north latitude, 75.898498
west longitude. Surface waters in the area enter tributaries of Burdick Creek located
cast/southeast from the site. Burdick Creek flows to Meshoppen Creek also located
cast/southeast from the site. Meshoppen Creek flows southwest and confluences the
Susquehanna River at Meshoppen, PA. Surface water impoundments and/or ponds and lakes are
observed in aerial photos to be present near the site. Topographic relief in the vicinity of the site
is approximately 400 feet ranging from approximately 1,100 feet to 1,500 feet above mean sea
level (amsl). The site is located within the glaciated low plateaus section of the Appalachian
Plateaus Province. Surficial bedrock is comprised of the Devonian Catskill Formation having
sandstone, siltstone, shale, mudstone and conglomerate lithology.

The Pennsylvania Ground Water Information System database (PAGWIS) identifies 44 ground
water withdrawal wells within a 2-mile radius of the site, although more wells are likely to be
present. Most of the wells recorded in the PAGWIS are used for domestic purposes. Depths of
19 of these wells are recorded ranging from 125 to 700 feet deep with a median depth of about
250 feet. Yields from 42 of the wells are recorded as ranging from 1-50 gallons per minute
(gpm) with a median yield of 13.7 gpm.

A.3  Project/Task Description
On December 19™2011, EPA Region IIT OSC Richard Fetzer tasked TechLaw START to
perform a removal site evaluation at the site, located at or near Pennsylvania (PA) Route 29 in

Dimock, Susquehanna County, Pennsylvania. The purpose of the assessment is to provide
information to EPA to assist in determining if residential home wells have been impacted by
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nearby gas well installation and development activities. Sampling activities will include the
collection of residential home well groundwater samples. Additionally, surface water samples
may be collected if directed by EPA. These sampling activities will be conducted under
Technical Direction Document (TDD) No. TLO1-11-12-001, START Contract No. EP-S3-10-04.

The objective of the sampling activity is to assess the presence and origin of substances that may
present a threat to the health of persons ingesting, contacting or engaging in typical residential or
recreational uses of groundwater or surface water. The analytical methods selected are based in
part on contaminants that may be present due to the natural gas exploration, drilling or hydraulic
fracturing activities located in the region.

A.4  Quality Objectives and Criteria

The purpose of this QAPP is to ensure that the data generated from this sampling event meet the
criteria established by EPA Region 3 for precision, accuracy, representativeness, completeness,
and comparability (PARCC). The reliability of the analytical data generated depends on the
representativeness of the samples collected, the accuracy and completeness of the documentation
and record keeping, and the validity and reproducibility of the analytical methods used. Use of
accepted EPA methods and sound scientific and engineering principles assure consistent, reliable
products that result in a high degree of user satisfaction. The procedures reflected in this QAPP
are consistent with EPA accepted methods and other relevant technical standards. TechLaw
procedures have been established to assure that the resulting analytical data are defensible
legally as well as technically.

A.4.1 Data Quality Objectives

DQOs are qualitative and quantitative statements which specify the quality of the data required
to support decisions made during sampling and analysis activities and are based on the end uses
of the data to be collected. The following steps are taken in order to determine the appropriate
data quality level.

Step 1: State the problem:

Degradation of drinking water and surface water quality from contamination claimed to be
associated with Marcellus shale drilling and hydraulic fracturing (a.k.a. fracking) operations has
been reported by local private well owners. Privately owned wells constitute the primary source
of drinking water for residents in the area.

Step 2: Identify the decision

The decision to be made is to determine whether water samples have been contaminated, and if
so, to document the origin of contamination.
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Step 3: Identify the input to the decision

Approximately forty to sixty residential home well samples will be collected in the vicinity of
Dimock Township. Tap water samples will be collected at homes where access has been granted
to EPA officials by property owners. Additionally, it is anticipated that as many as twelve
surface water samples may be collected from nearby water bodies.

Step 4: Define the study boundaries

Water samples will be collected within the vicinity of Dimock Township, Susquehanna County,
Pennsylvania.

Step 5: Develop a decision rule

Samples will be collected to determine the presence and origin of contamination. The resulting
analytical data will be provided to EPA. If contaminants are present above the laboratory
method detection limit (MDL), further assessment of the data will be performed by EPA.

Step 6: Specify tolerable limits on decision errors

The data quality objectives are designed to generate data of known quality that meet project
needs. Correct sampling and analysis techniques must be followed and resulting data
scrutinized. The analytical results from the sampling event are evaluated with respect to the
laboratory (Matrix Spike/Matrix Spike Duplicate [MS/MSD], LCS [Laboratory Control Sample],
laboratory blanks) and field quality control (QC) samples (i.e., field duplicates, field blanks,
equipment blanks, and trip blanks).

Step 7: Optimize the design

Sample locations, as discussed in Step 2, were specified by EPA. Samples will be collected from
residential wellheads, residential tap water, and surface water.

A.4.2 Measurement Performance Criteria

Analytical measurements conducted by the designated laboratories are performed in accordance
with the quality assurance (QA) procedures detailed in the various methodologies. Laboratory
specific information, such as SOPs, QA/QC limits, etc. for the methods to be employed are
available upon request.

Further discussion on measurement performance criteria, and PARCC, can be found in the
PQAPP.
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A.4.3 Decision Rules

A Decision Rule is a statement which allows for a course of action or non-action to be taken,
based on assumptions made to draw out and test its logical or empirical consequences.

For the sampling at the Dimock Residential Groundwater Site, samples will be collected to
determine the presence and origin of contamination.

A.5  Special Training/Certification

Section A.5 of the PQAPP discusses general training requirements and documentation.
Additionally, TechLaw field staff will be required to have attended ICS 100/200 training.
A.6  Documents and Records

Documentation requirements are discussed in Section A.6 of the PQAPP. Project specifics are
discussed in Section 8.2 of the Sampling QA/QC Work Plan.

The deliverables to be produced under this project are discussed in Section 10.0 of the Sampling
QA/QC Work Plan.
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B. DATA GENERATION AND ACQUISITION

The following sections describe the sampling and analysis procedures that will be used to during the
investigation.

B.1  Sampling Process Design (Experimental Design)

Residential well samples will be collected in accordance with the EPA Environmental Response
Team (ERT) Standard Operating Procedure (SOP) No. 2007 (ERT, 1995). Samples are anticipated
to be collected from a valve closest to the well head (wellhead sample) and from the kitchen faucet
(tap sample) within each home. Inspection of the water system may be required to identify the
appropriate valve sampling location and to determine if it is downstream or upstream of any
treatment apparatus. The water samples will be collected simultaneously from the valve closest to
the wellhead and the kitchen faucet, after purging procedures are completed and water quality
parameters are stabilized as described in Section 7.0 of the Sampling QA/QC Work Plan.

Surface water samples may be collected from locations near the site. The surface water samples
will be collected in accordance with ERT SOP No. 2013, utilizing the direct method (ERT, 1994).
Surface water sample media will be collected directly into laboratory certified pre-cleaned sample
bottles as specified in Table 2 of the Sampling QA/QC Work Plan. All samples will be placed on
ice after collection. The analyses to be conducted, as well as the number of samples to be collected,
are summarized in Table 1 of the Sampling QA/QC Work Plan.

B.2  Sampling Methods

Methods for collecting residential well samples are discussed in Section 7.1 of the Sampling
QA/QC Work Plan. Sampling of surface water is discussed in Section 7.2 of the Sampling QA/QC
Work Plan.

B.3  Sampling Handling and Custody

Sample handing and custody procedures are discussed in Section B.3 of the PQAPP as well as
Sections 8.2.2, 8.2.3, 8.2.4 and 8.3 of the Sampling QA/QC Work Plan. Site specific sample
identification requirements are discussed in Section 7.3 of the Sampling QA/QC Work Plan.

B.4  Analytical Methods

The parameters to be analyzed were specified by EPA.
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Table 1 of the Sampling QA/QC Work Plan summarizes the analytical methods and analyses that
each laboratory will perform for this investigation. Copies of all TechLaw subcontract laboratory
SOPs, laboratory Quality Assurance Plans, reporting limits, method detection limits, and QC
acceptance criteria are available upon request.

B.5 Quality Control

QC samples will be collected in the field to assure that measurement objectives are met for
laboratory analyses. Field QC samples will consist of one field duplicate for every ten field
samples, or one per matrix if fewer than ten are collected. Duplicate samples will be documented in
the Field Activities Logbook and on the Traffic Report (TR)/COC. The field duplicate will test the
reproducibility of sampling procedures and analytical procedures.

A trip blank will be collected and included in all coolers shipped that contain samples for VOC,
Gasoline Range Organics (GRO), and dissolved gas analyses.

A field blank will be collected to ensure the cleanliness of sample containers and to ensure that no
cross-contamination has occurred during sample collection, preservation, and shipment, as well as
in the laboratory.

An equipment blank will also be collected for any new piece of sampling equipment to be used, on
a one-time basis.

Laboratory QC will be performed at the frequencies established in their SOPs. Laboratory, and/or
method specified QC limits where applicable, will be used to evaluate the QC results. Corrective

action for QC outliers will be handled as per the laboratory QA Plans and applicable SOPs.

Further information on QC can be found in Section B.5 of the PQAPP.

B.6  Instrument/Equipment Testing, Inspection and Maintenance

Section B.6.1 of the PQAPP, and the referenced field SOPs discuss instrument testing, inspection,
and maintenance of field instruments/equipment. Dedicated, disposable sampling equipment will
be used by TechLaw whenever possible.

Section B.6.2 of the PQAPP presents a general discussion of the testing, inspection and

maintenance requirements for laboratory equipment. Laboratory specific procedures are presented
in the laboratory SOP and/or QA Plans.
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B.7  Instrument/Equipment Calibration and Frequency

Section B.7 of the PQAPP, and the referenced field SOPs discuss general instrument calibration
requirements. Laboratory specific procedures are presented in the laboratory SOP and/or QA Plans.

The following equipment will be utilized during sample collection activities and will be calibrated
per the manufacturer’s instructions:

e YSI 556 MPS water quality meter or equivalent that is equipped with data logging
capability and flow-through cell
o Calibration Schedule:
= Daily-DO calibration
=  Weekly -pH
=  Monthly -Specific Conductivity and ORP
e HACH 2100Q portable turbidimeter (or equivalent instrument)
o Calibration Schedule:
= Daily
e MultiRae Plus
o Calibration Schedule:
= Daily - Field Verification
e  Weekly - 5 Sensor Calibration

The following equipment do not require calibration but will be inspected daily prior to use:
e Trimble ProXH or equivalent Global Positioning System (GPS) unit
e HACH titrator (HACH method 8203, equivalent to Standard Method 23208 for alkalinity)
e HACH DR890 spectrometer (HACH method 8146, equivalent to Standard Method 3500-Fe
B for wastewater for ferrous iron; HACH method 8131, equivalent to Standard Method
4500-S2-D for wastewater dissolved sulfide)
e Peristaltic Pump

B.8 Inspection/Acceptance of Supplies and Consumables

See Section B.8 of the PQAPP for this information.

B.9 Non-direct Measurements

Prior to any field activities, all written and electronic data and information regarding hazardous
characteristics of potential constituents present on-site are retrieved from literature sources. This
information will be available to the TechLaw Field Team members prior to sampling activities.
This data will provide information on the level of protection needed by the Field Team during field

operations. This determination will be made by the site Health and Safety Officer and recorded in
the site-specific Health and Safety Plan (HASP).
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B.10 Data Management
Section B.10 of the PQAPP presents a discussion of the data management requirements.
Additionally, TechLaw will perform the following data management activities:

e Field data (e.g., field logbooks, groundwater sampling record sheets, internal chain-of-
custody forms, etc.) will be retained in the project files and maintained on site for the
duration of sampling activities. These records will be scanned and backed up to an external
hard drive on a regular basis.

e A hard copy site sample log will be maintained on site and updated on a daily basis. The site
sample log will be used to track how many residential homes have been sampled, laboratory
and field QC samples collected, as well as pertinent sample collection information (i.e.,
sample ID, date and time of collection, and field sampler). The site sample log will also be
maintained electronically in an Excel file which will be used to track frequency of QC
samples collected. The electronic site sample log will also be used to isolate samples by
date, etc. to determine the site samples that are associated with respective field QC samples.

e FElectronic files containing pertinent information (e.g., SCRIBE database) will be backed up
on a daily basis to an external hard drive.

e Digital photographs will be downloaded and saved to an external hard drive on a regular
basis.

e GPS data and data-logged water quality parameters from the YSI will be downloaded and
saved to an external hard drive on a regular basis.

e TechLaw will receive an electronic Level IV (CLP-equivalent) analytical data package, as
well as an electronic data deliverable (EDD), from all Tier IV laboratories. EPA will be
carbon copied on the email exchange providing the final analytical reports. Upon receipt,
EPA will forward the analytical data to the Region 3 ESAT contractor for data validation.

o [tis anticipated that analytical data from the EPA laboratories will be emailed to the EPA
Region 3 WAM and OSC. TechLaw will maintain transmitted analytical results in the
electronic project files kept on an external hard drive.

e TechLaw has requested EDDs containing validated data. Once received from EPA,
TechLaw will upload the validated EDDs into the SCRIBE database.
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C. ASSESSMENT AND OVERSIGHT

Section C of the PQAPP presents a discussion of assessments, oversight, responses and
corrective action.

C.1  Assessments and Response Actions

No formal internal field audits are planned for the Dimock Residential Groundwater Site
sampling event. If a field audit is determined to be necessary (e.g., deviations from this QAPP,
the PQAPP, and/or the Sampling QA/QC Work Plan are encountered), or if EPA requests that an
audit be performed, TechLaw will follow the procedures outlined in Section C.1.1 of the
PQAPP.

The TechLaw Site Lead is responsible for ensuring compliance with all project provisions
presented in the QAPP.

System assessments of the designated subcontract laboratories are performed by TechLaw. The
procedures for laboratory assessments are discussed in Section C.1.2 of the PQAPP.

If corrective action is found to be necessary after an audit, TechLaw will follow the procedures
discussed in Section C.1.3 of the PQAPP.

C.2  Reports to Management
If an audit is performed, an audit report and all necessary corrective actions will be provided to
TechLaw management as well as to the EPA personnel copied on this QAPP. See Section C.2 of

the PQAPP for additional details on QA reports to management.

Additionally, if directed by EPA, TechLaw will provide a Trip Report describing sampling
activities and analytical results to EPA for this project.
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D. DATA VALIDATION AND USABILITY

TechLaw will verify data packages from subcontracted laboratories are complete as per the LAT
procedures. Details on data verification can be found in Section D of the PQAPP.

Analytical data generated by the EPA OASQA laboratory will be reviewed and validated in
accordance with OASQA standard procedures. Other analytical data for organic analyses
generated under this Sampling QA/QC Work Plan will be evaluated in accordance with EPA
Region Il Modifications to National Functional Guidelines for Organic Data Review Multi-
Media, Multi-Concentration (OLMO1.0-OLMO1.9) (September 1994) to Data Validation Level
M2, and in accordance with £PA Region III Modifications to the Laboratory Data Validation
Functional Guidelines for Evaluating Inorganics Analyses (April 1993) at the IM2 Level.
Validation for the analytical services subcontract arranged through TechLaw will be requested
through the EPA ESAT contractor.

Data assessment and reconciliation with user requirements is discussed in Section D.3 of the

PQAPP. TechLaw has not been tasked to perform data assessment or evaluation of data
usability at this time.
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USEPA CLP Generic COC (REGION COPY) CHAIN OF CUSTODY RECORD No: 3-020312-104557-0094
DateShipped: 2/3/2012 Dimock Residential Groundwater/WV Lab: NAREL
CarrierName: FedEx Case #: CT5865 Lab Contact:
AirbillNo: 7980 1991 1410 Lab Phone: 334.270.3400
Sample# | Matrix/Sampler | Coll. " Analysis/Turnaround Tag/Preservative/Bottles Station Collected Sample Type
Method Location
HW40 Drinking Water/ Grab AlphaSp_Th(7), AlphaSp_U(7), 2962 (HNO3 / 1000mIHDPE), HW40 02/02/2012 15:39 Field Sample
GammaSpec(7), GammaSpec(7), 2963 (HNO3 / 1000mIHDPE),
GammaSpec(7), AL_BETA(7), Ra-226(7), | 2964 (HNO3 / 1000mIHDPE),
Ra-228(7) 2965 (HNO3 / 1000mIHDPE),
2966 (HNO3 / 1000mIHDPE),
2967 (HNO3 / 1000mIHDPE),
2968 (HNO3 / 1000mIHDPE),
2969 (HNO3 / 1000mIHDPE)
(8)
HW40-P Drinking Water/ Grab AlphaSp_Th(7), AlphaSp_U(7), 2998 (HNO3 / 1000mIHDPE), HW40 02/02/2012 15:44 Field Sample
* GammaSpec(7), GammaSpec(7), 2999 (HNO3 / 1000mIHDPE),
GammaSpec(7), AL_BETA(7), Ra-226(7), | 3000 (HNO3 / 1000mIHDPE),
Ra-228(7) 3001 (HNO3 / 1000mIHDPE),
3002 (HNO3 / 1000mIHDPE),
3003 (HNO3 / 1000mIHDPE),
3004 (HNO3 / 1000mIHDPE),
3005 (HNO3 / 1000mIHDPE)
(8)
Shipment for Case Complete? N
Special Instructions: Samples Transferred From Chain of Custody #
Anglysis Key: AlphaSp_Th=10-Alpha Spec, Thorium, AlphaSp_U=10-Alpha Spec, Uranium, GammaSpec=10-Gamma Spec, AL_BETA=10-Gross Alpha/Beta, Ra-226=10-Ra-226, Ra-
228=10-Ra-228
Received by Date Time Items/Reason Relinquished By Date Received by Date Time
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EXAMPLE SAMPLE IDENTIFICATION LABEL

Sample: HW41-P Case: CT5865
Station Location: HW41

Date; 2/2/2012 Time:15:54 Grab
Preservation: H2S04 / S00mIHDPE

Analyses: 07-Ph horous_NO3- NO2-,Tot-N
Sampler:ﬁ MS/MSD: N
Tag: 306
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Standard Operating Procedures List

SOP Number

2007
2013
2139

SOP Number
02 05 03
03 01 04
030204
04 02 02

DIM0204246

Environmental Response Team SOP Title

Groundwater Well Sampling
Surface Water Sampling
Multi Gas Monitor PGM-50/Photoionization Detector (PID) MultiRae Plus

TechLaw SOP Title

Field Procedures-Chain-of-Custody

Field Documentation Procedures-Maintenance of a Field Logbook

Field Documentation Procedures-Taking and Documenting Photographs
Packaging and Shipping Procedures-Environmental Samples
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GROUNDWATER WELL SAMPLING

1.0 SCOPE AND APPLICATION

This standard operating procedure (SOP) provides general information on sampling groundwater wells and
ensures that the sample is representative of the particular groundwater zone being sampled. The growing
concern over the past several years with respect to low levels of volatile organic compounds (VOCs) in
water supplies has led to the development of highly sophisticated analytical methods that can provide
detection limits at part per trillion levels. While the laboratory methods are extremely sensitive, well
controlled and quality assured, they cannot compensate for a poorly collected sample. The collection of a
sample should be as sensitive, highly developed and quality assured as the analytical procedures.

The procedures are designed for sampling the most common types of groundwater contaminants (e.g.,
volatile and semivolatile organic compounds, pesticides, herbicides, polychlorinated biphenyls (PCBs),
metals, and biological parameters).

These are standard (i.e., typically applicable) operating procedures which may be varied or changed as
required, dependent upon site conditions, or equipment limitations and limitations imposed by the
procedure. In all instances, the ultimate procedures employed should be documented and associated with
the final report.

Mention of trade names or commercial products does not constitute United States Environmental Protection
Agency (U.S. EPA) endorsement or recommendation for use.

2.0 METHOD SUMMARY

In order to obtain a representative groundwater sample for chemical analysis (es), it is important to remove
stagnant water from the well casing and the water immediately adjacent to the well before collection of the
sample. This may be achieved with one of a number of sampling devices. The most common of these
devices are the bailer, submersible pump, non-contact gas bladder pump, inertia pump and suction pump.
At a minimum, three well volumes should be purged, if possible. Equipment must be decontaminated prior
to use and between wells. Once purging is completed and the proper sample containers have been
prepared, sampling may proceed. Samples should be collected from the depth interval where contaminants
are expected but need not be collected with the same device used for well purging. However, some
sampling methods will affect sample integrity and care should be taken when choosing the sampling
device. If possible, sampling should occur progressively from the least to the most contaminated well.

3.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE

The sample analysis determines the type of bottle, preservative, holding time, and filtering requirements.
Samples should be collected directly from the sampling device into appropriate sample containers. Check
that a Teflon liner is present in the cap of the sample container, if required. Attach a sample identification
label. Complete a field data sheet, a chain of custody form, and record all pertinent data in the site
logbook.

Samples should be placed in a cooler and maintained at 4”C and ideally should be shipped within 24 hours
of sample collection. If large numbers of samples are being collected, shipments may occur on a regular
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basis after consultation with the analytical laboratory. In all cases, samples should be shipped well before
the holding time expires.

Due to the trace levels at which volatile organics are detectable, cross contamination and introduction of
contaminants must be avoided. Treatment of the sample with sodium thiosulfate preservative is required
only if there is residual chlorine in the water that could cause free radical chlorination and change the
identity of the original contaminants. This preservative should not be used if there is no chlorine in the
water. Quality assurance/quality control (QA/QC) samples are incorporated into the shipment package to
provide a check against cross contamination. Samples for the analysis of volatiles, semivolatiles,
pesticides, herbicides and PCBs do not normally require preservation. Groundwater samples for metal
analyses should be adjusted with nitric acid to a pH of less than 2. Refer to SERAS SOP# 2003, Sample
Storage, Preservation and Handling.

4.0 INTERFERENCES AND POTENTIAL PROBLEMS

The primary goal of well sampling is to obtain a representative sample of the groundwater. Analysis can be
compromised by: (1) taking an unrepresentative sample, or (2) by incorrect handling of the sample. To
avoid introducing foreign contaminants into a sample, strict sampling procedures should be followed.

4.1 Well Purging

In a non-pumping well, there will be little or no vertical mixing of the water and stratification will
occur. The well water above the screened section will remain isolated and may lack the
contaminants representative of the ground water. To avoid collecting unrepresentative water, all
monitor wells should be purged of three to five volumes of water prior to sampling. When
purging with a submersible pump, the pump intake may be set within the screened interval if
evaluation of the well construction, pumping rate, and aquifer characteristics ensures that
formation material will not be drawn into the well. Otherwise, the pump should be set just above
the top of the screen. Bailers, peristaltic pumps, and miniature submersible pumps can also be
used for purging, depending on well depth, groundwater level, and well yield. During purging, the
temperature, pH, turbidity, and specific conductivity of the groundwater should be monitored at
regular intervals and recorded in the site field logbook. The frequency of monitoring will depend
on the purge rate but measurements are generally collected every 5 to 15 minutes. Purging is
generally considered complete when these parameters stabilize. Depending on the formation
characteristics and the degree of previous development, turbidity may also be a problem. Purging
may have to be continued until the turbidity reaches an acceptable level, generally less than 50
nephelometric turbidity units (NTUs).

4.2 Sampling Equipment

The tendency of organics to adsorb or desorb onto or out of many materials makes the selection of
sampling materials critical for trace organics analyses. Construction materials for samplers and
purging equipment (bladders, pump, bailers, and tubing) should be limited to stainless steel,
polytetrafluoroethylene (Teflon), and glass in areas where concentrations are expected to be at or
near the detection limit. The use of plastics, such as polyvinyl chloride (PVC) or polyethylene,
should be avoided when analyzing for organics. However, PVC may be used for evacuation
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equipment as it will not normally come into contact with the sample. Rinsate blanks may be
required to check the effectiveness of decontamination procedures when using non-dedicated
equipment. In highly contaminated wells, disposable equipment (i.e., polypropylene bailers) may

be appropriate to avoid cross-contamination.

Light Non-Aqueous Phase Liquids (LNAPL)

The presence of floating organic layers in a well may require reevaluation of the sampling plan.
There is generally little point in sampling the groundwater directly beneath an organic layer and
the presence of both phases complicates the sampling procedure. The organic phase is usually
sampled by skimming the top of the liquid column in the well with a bailer or small pump,

depending on the viscosity of the liquid.

EQUIPMENT/APPARATUS

5.1

5.2

Bailers
Advantages

¢  No power source needed
¢ Portable

* Inexpensive, so it can be dedicated and hung in a well, thereby reducing the chances of

cross contamination

Minimal outgassing of volatile organics while sample is in bailer
Readily available

Removes stagnant water first

Rapid, simple method for removing small volumes of purge water

Disadvantages
¢ Time-consuming to flush a large well
¢ Transfer of sample may cause aeration
¢ The valve at the bottom of the bailer <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>